Early nutritional changes modify the kinetics and phosphorylation capacity of tryptophan-5-hydroxylase.
Gestational malnutrition induces an acceleration of the serotonin biosynthetic pathway in the developing brain with an increase in brain L-tryptophan (L-Trp), tryptophan-5-hydroxylase (TrpOH) activity and serotonin content. In the present work we report results on the possible mechanism of TrpOH activation. Kinetic experiments were done with different L-Trp concentrations in the rat brain at different ages. Also various phosphorylating conditions of the enzyme were tested in order to compare its activation in developmentally malnourished and normal brains. The results showed lower Km values and no changes in the Vmax in the malnourished as compared to controls. Interestingly, in the malnourished group, TrpOH showed an increased activity under the phosphorylating conditions employed. We propose that in the activation of brain TrpOH by developmental malnutrition, not only is an elevation of L-Trp involved, but also a change in the enzyme itself reflected in a higher affinity for L-Trp and in a greater response to phosphorylation. This allows us to propose the possibility that early chronic malnutrition induces structural changes in the enzymatic molecule.